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NOTICE. 
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The area described in the following pages, and com- 
prised in Quarter-sheet 92 S.E. of the Geological Survey 
Map of England and Wales, contains the N.W. comer 
of the great Yorkshire Coalfield and its fringing belt of 
MiUstone Grit, the entire width of which, with a portion 
of the Carboniferous Limestone series, is exposed 
between Skipton and Bradford. 

The area is fully described in the larger Survey 
Memoir on the Yorkshire Coalfield, where details are 
given that are not repeated here. 

The western portion of the Map was surveyed by 
Messrs. Daktns and Dalton, a narrow slip along the 
western edge being mapped by Mr. Gtjnn, 

The whole of the south-western portion of the quarter- 
sheet was surveyed by Mr. Daktns. 

The eastei-n part of the Map was surveyed by Messrs. 
Russell and Lucas who, together with Mr. Fox- 
Strangwats, also mapped the Coal-Measures. Besides 
the Coal-Measure area situated north and west of Brad- 
ford, sitrveyed by Mr. Eox-Steangways, the great mass 
of hills occupying the central portion of the Map (and 
extending from Thornton through Btngley and Hkley 
Moor) and the country lying to the north of Slingsby, 
were also mapped by him. 

Each of the above-named has described the parts of 
the district for the mapping of which he is responsible, 
and Mr. Russell has acted as general editor of the 
Memoii'. 

^K Senior Director. 

^H Geological Survey Office, 

^H 28, Jermyn Street, 8.W. 

^B 20th Kovember 1879. 

^H L4S5. Wt. ISOGU. A 2 
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The deacriptioii which is given in this pamphlet, is simply a 
a brief account ci the chief features in connection with the 
geology of the district, aa delineated on the Quarter-Sheet 
92 S.E., of the One-inch Map of the Geological Survey of England 
and Wales. Detaila will be found in the larger Memoir on the 
Geology of the Yorkshire Coal-field, published in 1878. 

The rocks comprised within this area, excepting the Post- 
Tertiary beds, consist entirely of Carboniferous rocks, ranging 
from the Upper Limestone Shales to the upper beds of the Lower 
Coal Measures. The Lower Coal Measures occupy the sonthern 
portion, and form part of the most northerly extension of the 
Yorkshire Coal-field. Nearly the whole of the remaining part of 
this tract is occupied by the various members of the Millstone 
Grit Formation, The Upper Limestone Shales rise from beneath 
these beds in ihe north-west only, near Skipton. To the south 
and south-west the measures have a geneviil north and south 
strike, hut before entering our present district they begin to bend 
round, and finally range across the country fi-om Kildwick to 
Poole, with an east and west strike and a southerly dip. 

The superficial beds consists of the alluvial deposits in the 
valleys of the Rivers Aire and Wharfe; of Boulder Beds which 
are also mainly confined to the valleys; and of Eeker Gravels, 
some of whicii occur at considerable elevations, and some are only 
found in the jiresent alluvial plains of the main valleys. 

The geological structure of the district is complicated, and in 
many parts very obscure, owing to the vaiiable character of the 
measures, the number of the faulls, the nature of the atmospheric 
denudation, and lastly, to the presence of Glacial Drift, which, in 
places, attains a tbickness of from 100 to 200 feet. 
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* This is simply the thickness of that portion of the Upper Limestone Shale 
which occurs within the present district. 
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6 GEOLOGY OF BRADFOBD AKD SKIPTON. 

LlTHOLOGICAL DESCRIPTION. 
Upper Limestone Shales. — The Limestone ShaleSj No. 1, 
conHist, from the base to above the highest limestone, of several 
beds of dark limestone alternating with black ehales more or leas 
calcareous. Thin beda of flaggy limestone also occur in theee 
shales. The black shales pass up into black enndy shalee, devoid 
of calcareous matter, upon which rest the grits of Pendle Hill. 

Millstone Grit. — The sandatones and Shales No. 2, are the 
hasement-bcds of this sub- formation. They coneiat of rocks which 
are the equivalents of the grits forming the escarpment of Pendle 
Hill, facing Clitheroe, Hence we have called them Pendie TTJl l 
Grits. They are, also, equivalent to "the shate-grit " of Farey, 
and retain here the character which induced that geologist to give 
them such an expressive name.* We find it impossible, satie- 
factorily, to separate these grits from the overlying beda, and 
accordingly ive take them as the base of the Millstone Grit. 
These basement-beds consist of eandetonea (mostly fine grained) 
intorstratified with numerous bands of ahale. Throughout this 
series the bedding is veiy irregular. The total thickness of this 
group is about 600 feet. 

The chief portion of the Millstone Grits form here a very 
diflTerent series of rocks from what they do in the country to the 
south. In Derbyshire this aeries consists of four or five well- 
marked grits, separated by shales, viz., the topmost grit or Rough 
Bock ; the second grit, generally a flagstone ; the third grit, a 
bold well-jointed rock; and the Kinder-Scout Grit, which some- 
times consists of two beds. In the valley of the Oolne we find 
four separate sandstones between the Kough Rock {locally known 
as the " Sfind-rock ") and the Kinder-Hcout Grit. This type 
prevmls also in the valley of the Yorkshire Calder, but is not to 
be found on crossing the watershed Into the basin of the Aire, 
our present disfrict. Here the series consists, in descending 
order, first, of the Hough Rock, which throughout maintains its 
usual " rough " character ; secondly, of a very variable basement- 
bed to the last, consisting when well developed of valuable flag- 
stones. These are extensively quai-ried at Nab, above Oxenhope 
Moor, and also in an outlier at the Peniatone quarries, near 
Haworth. Below this bed comes a series of variable sandstones 
and shales. There may be in places as many as 15 or 16 distinct 
sandstones between the basement-bed of the Rough Rock and the 
regular Kinder-Scout Grit. But this set of beds may con- 
veniently he divided into two parts by means of a conspicuous 
grit which is continuous with the third grit of Lancashire. This 
grit forms the bold escarpment of Hallan Hill, Earl Crag, 
Addingham Edge, and Otley Chevin. There are generally three 
grits between it and the Rough Rock ; these four beda are pre- T 
Bumably the four grits of the Colne and Calder valleys mentioned 1 
above. I 

The Pendle Hill rocks pass up into the Kinder-Scout Grrit^l 
Nos. 3, to 14, which also consist of a set of grits separated froni'l 

" Faubt, " Oenera] View of the Agriooltnre nod Minemli of Derbj-Bhire." 
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each other by banilB of shale. The lower beds are excessively 
coarse and pebbly, containing pebbles of vein-quartz and occa- 
sional sandatone-pebbles, the grains of which are of a peculiarly 
translucent quartz. Some of the aandstone-pebblea are of 
precisely the same character sib the ordinary carboniferous sand- 
stones. The upper part of the series consists of fine-grained white 
siliceous flagstones, shale baudfi, and a fewirregular seams of Coal. 
Excellent material for heavy masonry is obtained from several of 
of the members of this group. The flagstones are used as paving 
and roofing flags. The irregular Coal seams have been worked 
along the outcrops at several places. Of these seams, the High 
Bradley Coal has been l.irgely wrought. The workings are very 
old, and neither the thickness nor quality of the co;il could be 
ascertfuned ; tbe Low Bradley Coal, No. 6, is 2 ft. 6 in. thick at 
Low Bradley, but it speedily thins out, and finally dies away 
altogether. Another Coal, Farnhill Moor Coal, No. 8, has been 
proved on Farnhill Moor to be 1 ft. 8 in. thick, but the quality is 
very inferior, and the seam has never been worked. 

No important break occurs north of the River Aire between 
the Kinder-Scout Grits and the Middle Grits, Nos. 15, to 32. 
The Shale, No. 15, seems to be much thinner on the north, than 
on the south, side of Wbarfedale, 

The Middle Grits are a great series of variable sandstones and 
shales. The Coal-seams are thin, irregular, and of limited extent. 
In some places this group is capable of division into eight or nine 
separate beds of sandstone, in other localities many more sub- 
divisions exist. Any strictly accm-ate correlation of one bed in 
the south with another in the north is therefore almost impossible. 

West of the Valley of the Itiver Aire, the principal rock of 
this group is the Grit of Earl Crag, No. 21. Ou the east the 
same bed forms the hold escarpments south of the River Wharfe, 
known as Addinghnm Edge and Oiley Chevin. This grit is 
probably represented by the Plompton Grit in the country to the 
north*. In the extreme ea«t of the present district the Adding- 
ham Edge Grit seems to split up into the several divisions of the 
Bramhope Grits. Generally it is a massive and coarse-grained 
rock. It forms many of the chief features for which the scenery 
of this district is famous. The rocks both above and below the 
Addinghnm Edge Grit are very variable. The sandstones are 
interlaced with bands of shale, which die out, and reappear in a 
very capricious manner. 

The ehales vary from light-coloured sandy shale to black 
bituminous shale. Limestone nodules occur on one horizon in 
these beds near Silsden. The texture of the grits varies from 
fine-grained white sandstone, highly eilicious and resembling 
statuary marble, to coarse yellow grit. The grits are seldom, if 
ever, pebbly in character. In structure they range from massive 
rock to fine ihin-bedded flagstone. Building stone, suitable for 
all classes of masonry, is obtained from these sandstones. The 
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chief use, however, to which they are applied at present is for 
road-metal; for this pui'pose the highly sUicious beds are well 
adapted. 

Like all the coals of the Millstone Grit series, the chai-acter of 
the seams existing in thia group is very varlahle. The Morton 
Banks Coal, No. 20, is in some iostances as much as 6 feet ia 
thickness. Thia Coal has been worked to some extent on the 
north side of the Aire valley, south of Silsden Moor. A coal 
band, 1 ft. 6 in. thick, occurs on Oxenhope Moor, in the extreme 
south-west of the present district. It lies nearly on the same 
horizon as the Morton Banks Coal The Coal, No, 25, is a seam 
1 ft. 8 in. thick at Hnworth. Its range ia very limited. Another 
Coal, No. 28, has been worked on Silsden Moor, and also north 
of Baildon Common. The maximum thickness is 2 feet. At 
Silsden it underlies a thin band of sandstone. No. 29, the highest 
sandstone bed of the Middle Grit Series. 

Some bands of Coal occur in the Shales, Nos. 30, to 32, which 
lie between the topmost sandstone of the Middle Grits and the 
Rough Eock. The chief of these coal-bands is the Ci-ow Croft 
Coal, No. 31. A coal which in the neighbourhood of Keighley 
ranges from 8 inches to 2 feet thick, may be equivalent to thia 
seam. At Crow Croft, north of Idle, the thickness ia 2 feet. 
Here the quality of the coal is good. In some cases the thickness 
reaches 3 feet. West of Keighley the above mentioned shales 
contain Goniatites and other fossils. 

The distinguishing characteristic of the Rough Rock or Upper 
Grit, Nos. 33, to 35, is a thick mass of coarse grit with beds of a 
more or less flaggy char.^cter at the base. In the west of the 
area now under consideration, the Middle Grit Shales are overlaid 
by a peculiar blue sandstone, known as " The Bluee." These beds 
may he seen in a quarry near the Tarn, two miles north-west of 
Keighley. Similar beds, believed to be on the same horizon, are 
seen near Hare Hill above the Colne and Keighley road. " The 
Blues " seem to be a peculiar form of the basement-beds of the 
Upper Grit, as they are overiaid by a coarse crumbly grit, which 
both lithologically and stratigraphically corresponds to the Rough 
Rock. 

The Blue Stone appears to lose its distinctive character both 
westwards and eastwards from Hare Hill, and is seemingly 
replaced by ordinary flagstone. The Flags, No. 33, are exces- 
sively variable in their occurrence. They are well developed at 
Nab, Oxenhope Moor ; at Penistone Quarries, on the top of the 
high ground south of Haworth ; and at Gilstead Moor, east of 
Bingley. In some form or other these flaggy beds exist through- 
out the whole of the district betiicen Baildon and Horsfbvth, and 
in numerous instances attain a very considerable thickness. 

" The Blues " are mainly used as road metal. The Flagstone 
is largely quan-Ied, and yields paving and roofing-flags of excel- 
lent quality. The Grit, No. 35, forming the upper portion of the 
Bough Eock occurs occasionally in one bed, as in the south of 
thia district ; but more frequently it is divided, by thin shale bands. 
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into two or more beds, each of which makes a slight feature on the 
ground. These beJa are generally very coarse-grained, but to- 
wards the east tbeir texture is somewhat finer. The coarse grits 
are composed to a great extent of vein-quartz, but they also con- 
tain pebbles of chert and slightly -rolled crystals o£ felspar. The 
decomposition of the felspar often renders the rock crumbly. 
Sometimes, however, the felspar is found quite crystalline, even 
in the pebbles protruding from weathered surfaces. 

This grit yields stone of great value for heavy works, such 
as harbour walla, engine beds, and, in fact, every other purpose 
for which massive and durable atone is required. The best 
qualities of the rock are exceedingly durable. The amoky 
atmosphere of the manufacturing towns does not affect it to any 
serious degi'ee. 

Lotcer Coal Measures, — The group. No. 36, contains the Cot- 
tingley Crow Coal and the Soft Bed Seat-stone or Gralliard. This 
Coal Band is only 4 inches thick, and lies about 10 yards below the 
Soft Bed Coal; the Seat-stone ia a close, finely-grained, hard 
sandstone, which in the upper portion closely resembles a ganister. 
The rock is thin and occasionally altogether absent. 

The Soft Bed Coal, No. 37, has been worked rather extensively 
in the country north of Bradford, and between Denholme and 
Horaforth. About Denholme and Baildon the coal is 1 ft. 6 in. 
thick. East of Idle the thickness increases locally to 3 ft. At 
Itawden it was only 10 ins., and at Horsforth not more than 8 ins. 
thick. The quality of this seam is poor and rather inferior. 

No. 38, includes the Middle Band Stone, which hardly calls for 
special notice, and the Middle Band Coal from 1 in, to 6 in. thick. 
The continuation of the Middle Band Coal is only known from 
the fact that it baa been proved in the sinkings at Thornton and 
Baildon. 

No. 39, is the Fireclay underlying the Hard Bed Coal. The 
very valuable ganiater of the Halifax district does not exist along 
the north-western edge of the coal-field unless at Thornton, where 
there is a thin bed of ganister under the coal. In the neighbour- 
hood of Thornton the fireclay and underlying shale is 15 feet thick. 
At Baildon the clay attains a thickness of 24 feet. Between 
Heaton and Horsforth it ranges from 6 ft. to 3 ft., and is largely 
wrought for the manufacture of bricks and tiles. 

The Hard Bed Coal, No. 40, is the more important of the two 
Halifax Coals, and has been very generally worked throughout 
the district, partly for the sake of the coal itself, and partly on 
account of the valuable fireclay. No. 39, which underlies the coal. 
North of Denholme the coal is only 1 ft. thick. Between 
Thornton and Idle the average ia 2 ft.; and between Baildon 
and Horsibrth it varies from 1 ft. 4 in. to 1 ft. 8 in. in thickness. 

No. 42 is a thin band of sandstone, which in the neighbourhood 
of Denholme, underlies the underclay of the Hard Bed Band Coal. 
As the 32-Yards Rocka of Stanningley and Rawden it becomes 
a sandstone of some importance. It is regularly bedded and 
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finely-grained. In places eorae portione of !t approacli the nature 
of {raniflter. 

The Hard Beil Band Coal, No. iS. in the vicinity of Denholme, 
attains a thickness of 2 ft., und has been worked. In the country 
to the eastward, it is generally from 4 in. to 9 in. thick, but in 
some instances there is only a trace of carbonaceous matter on the 
top of the 32-YHrdB Rock. 

The Elland Flagstone Group, Nos. 44, to 49, includes all the 
principal sandstones which lie between the Hard Bed Band and 
Better Bed Coals. Aroxind Thornton the " Sixty-yards Quarrell " 
is separated from the main muss of the flagstone by a thick bed of 
sbale. To the east of Thornton the shale seems to thin away, 
and the two sandstones apparently unite and constitute a thick 
and massive rock at Gaisby, north tif Bradford. The " Sixty- 
yards Quarrell " is a name derived from the fact, that in the west 
and Houth-weat, this sandstone lies about 60 yards above the 
Hard Bed Coal, North and north-cafit of Bradford the distance 
between the Gaisby Rock and Hard Bed Coal is greater than 
60 yards. The texture of the sandstone is coarse and gritty, in 
this respect resembling some of the rocks of the Millstone Grit 
series. Stone suitable for a variety of building purposes is obtained 
from this sandstone. 

The sandstones (Nos. 47, and 49,) represent the Flagstone of 
Thornton, which is the more important rock of this group in that 
locality. The flagstone is frequently divided into several beds 
by thin bands of shale, but occaaionally occurs as one thick contin- 
uous mass of sandstone. The lower portion ia often ahaly and 
inferior; the celebrated flagstones known as " Yorkshire Landings" 
are obtained chiefly from the middle division ; and the upper beds 
of the flagstone are mainly distinguished for the roofing-slates 
which they yield. 

Wo. 52, ia the celebrated Fireclay of Wortley. The Ganlster 
occurs only in the district around Laister Dyke, and is from 
2 ft. to 2 ft. 6 in. thick. The Fireclay ranges from 7 in. to 4 ft. in 
thickness. It is of excellent quality, and suitable for the 
manufacture of all articles in which flreelay is employed. 

The Better Bed Coal, No. 53, varies from 1 ft. 2 in. to 2 ft. 8 in. 
The extent of this seam within the present area is very limited, 
and the coal haa been mostly wrought out. The quality was 
equal to that of the same seam in the Low Moor and Huneworth 
disl riots.* 

No. 55, is generally a thin, and in places a shaly, band of sand- 
stone. It is chiefly of importance owing to the fact, that under 
some form or other, it exists along the whole of the northern edge 
of the coal-fiehi. 

The Black Bed Coal, No. 57, has a thickness of from I ft. 10 in. 
to 2 fi. 5 in. Wherever the coal is present it has been much 
sought after on account of the overlying ironstone-bearing shale, 
and is now practically worked out. 

. N.E. (Memoira [of the (ieologtcal SnTvey), 



The IrouBtone Measures, No. 58, in the neighbourhood of 
Bradford and Famley, were the firat sources from whence the 
Bowling Iron Company, Limited, and the Farnley Iron Company, 
Limited, oblained the ore for the manufacture of the famous 
Bowling, Low Moor, and Farnley Iron. The ironstone contains 
comparatively a small percentage of metallic iron* Owing, how- 
ever, to the skill displayed in the processes of manufacture the 
iron produced is justly celebrated for its toughness and ductility. 

The following section shows the general character of the mea- 
sures from which the richest portion of the ore was obtained at 
Bradford : — 

[t. ill. n. ia. 

Black ahale and ironstone - - 4 11^ 

Black shale , . - - 10 

Ironstone - - - - lA 

Black shale - _ - . 6 

Ironstone - - - ■ 14 

Black shale - . - . <> 

Ironstone - - - ■ 24 

Black shale .... 14 

Ironstone - - - - 4 

Black shale - - - - 9 

IrOBS/one- - - - . 14 

Black shale .... 1 o 

Ironstone - - ~ - 1 

Black shale .... 06 

10 10 Si 

The Crow Coal, No. 60, ia the highest seam of workable coal 
which occurs within the present area. It is a bright, tender, 
friablt), caking, and bituminous coal As a soft coal for gas- 
making the quality ia good, The section is as follows : — 

ft. ill. ft. in. 

Coal . . - - - 1 I) to 1 5 

Underclajr - - - ■ 3 „ 1 6 

CoBl - - - - - (I li „ 6 

Boulder Beds. — A large portion of this tract of country is 
thickly covered with Glacial Drift. This consiata of Till a 
confused mixture of clay and stones, the latter consbting entirely 
of Carboniferous Rocks ; amongst them is a goodly percentage of 
limestone-pebbles, all well-scratched, showing that the materials 

»of which it is composed have come from the west and north. The 
same direction is indicated by glacial strlEB on the grit Eoutii-east 
of Keighley, which point up the valley of the Aire. TJie Till is 
found to be more abundant on the north and west sides of valleys 
than on the south or east ; that is on the lee sides with reference 
to the source of the material. 
^^ It is, moreover, entirely confined to the country north of the 

^^L Aire and Calder watershed, having nowhere crossed the ridge 
^^H of land, 1,350 feet above present sea-level, forming that water- 
^^1 shed. 

I 
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Hiffk-Level Esker Gravel. — Deiiosits of sand and gravel, distinct 
from ordinary River Gravel and Eskers, overlie the TiU at various 
places, most of which are several hundred feet above the sea-level. 
A email patch of sand and gravel occurs near Hare Hill, at a 
height of 1,025 feet. 

The age of this gravel is very doubtfid. 

On the high ground above Ilkley and Burley, known a^ Eurley 
Moor and Hawkesworth Moor, and also at several other places, 
occur curious ridges of gravel. The origin of theao ridges is 
uncertain. They partake more of the character of the Irish Eskers 
than anything else, we therefore class them as High-Level Eskers. 
These ridges are composed of limestone boulders mixed with 
pebbles and sand. They usually have the form of a long ridge, or 
rather a succession of long mounds. Their maximum width is 
about 60 yards and the height 10 or 20 feet above the surface of 
the ground. 

These Eskera commence nearly due south of Ilkley, at an 
altitude of 1,175 feet, and range first in an easterly and then 
southerly direction to the village of Hawkesworth, where they 
terminate at an elevation of only 600 feet above the sea. They 
run obliquely across the slope of the gi-ound, and do not appear 
to have any relation to the neighbouring features. They lie 
partly on Boulder Clay and partly on ground free from this 
deposit. 

LoiO'Level Eskers. — Mounds of water-worn gravel and sand 
enclosing hollows, occur along the Valley of the Aire below 
Keighley. These gravels, though much rounded, nevertheless 
contain pebbles which still retain faint traces of ice-scratching. 
The Eskers or Karnes bear a distinct relation to the principal 
valleys, in which they form irregular mounds at certain points 
only, and in which alone they are found. 

The gravel mounds near Bingley, may probably have formed 
part of the moraine of a glacier which descended Airedale. They 
more or less fill the bottom of this valley between Bingley and 
Shipley, and also the tributary valley of Harden Beck. At 
Bingley the thickness of this gravel is over 100 feet.* Here they 
form a harrier across the river, and the valley above this place 
appears to have formerly been occupied by a Jake. Large 
quantities of decayed wood, nuts, &c., have been found in the 
idluvtum hereabouts. Between Shipley and Bingley another 
barrier formed by these gravels completely dammed up the river, 
which afterwards cut a new channel for itself through the solid 
sandstone on the north. 

Rittcr Deposits of the Aire and Colder. — Terraces of sand, 
gravel, and clay, occur along the present alluvial plains of the 
main valleys. A very well-marked terrace, about 25 feet above 
the present river-flat, exists throughout nearly the whole of the 
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Valley of the River Wharfe from Addingham eastwnrda through 
Ilkley, Otley, and Poole. 

In the Aire Valley a similar terrace, from 10 to 15 feet above 
the level of the recent alluvium, ia found at various places north 
and east of Keighley, south of Baildon, and between Upper 
Esholt and Newlay. 

The modern alluvium occurs in a series of flats, of greater or leea 
breadth, at a very slight elevation above the present level of the 
rivers. 

Peat. — Several small patches of peat not exceeding 6 feet in 
thickness occur on Ilkley Moor, 

Peat also occurs on Keighley, Stanbury, and Oxenhope Moors. 

(2.) Physical Featdres and Drainage. 

The physical features of this country correspond roughly to the 
two principal lithological divisions into which the Carboniferous 
Kocka are naturally divided, viz., Millstone Grit and Lower Coal 
Measures. Unless where the ground is obscured by Drift, and 
the Drift occurs mainly in the valleys, the terraee-like escarpments 
of the Millstone Grit area are very conspicuous. The coarse and 
massive sandstones of this series fonn rugged uplands and broad 
extensive moors. In general, the physical structure might be 
regarded as that of an immense plateau, sloping gently to the 
south and intersected by numerous valleys, whose streams have 
carved out the sloping plat«au into lofty terraced ridges, and 
flat-topped hills. Some of these ridges rise to a height of from 
1,300 to 1,500 feet above the sea-level. 

The thick sandstanes of the Lower Coal Measures also impart 
considerable variety to the scenery in the southern part of the 
district. The elevation of this tract above the sea rarely exceeds 
930 feet. 

Over a part of the western portion the dip ia to the east of 
south, but the measures speedily bend round, and in the northern 
and south-eastern portions of the area the dip is almost due south. 
The great escarpments of the Earl Crag Grit, south of Ilkley 
and Otley, mark out the general line of east and west strike very 
distinctly. 

Nearly the whole of the drainage flows into the two great 
catchment-basins of the Rivers Aire and Wharfe. The only 
exception is a small tract of country comprised in the S.W. 
part of the map and situated south of the water-shed between the 
Rivers Aire and Calder, which ia drained by some of the small 
tributaries of the Yorkshire Calder. Both the main rivers enter 
the district from the north, and cut through the millstone grit 
escarpments in a south-easterly direction. The Wharfe is, 
however, deflected by the escarpment south of Addingham, and 
that river flows from thence eastwards, nearly parallel to the 
direction of that very striking and bold feature. 
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(3.) Geological Stkuctubk. 

The Upper Limestone Shales occur near Skip ton in tbe 
extreme north-west comer of the district. These ahalea are 
much contorted and their dip is of^n verticul. 

A small triangular area, bounded on the south by an important 
fault, is occupied by odcareous ehalcs containing the Carlton 
Limestone. South of that fault the limestone occurs in an anti- 
clinal ridge, and is the lowest rock seen. The shales dip at high 
angles on both sides of the limestone anticlinal. On the south- 
east they pass under and are overlaid by the lowest member of the 
Millstone Grit Series. 

The Pendle Hill and Kinder-Scout Grits enter the district 
south of Skiptou with a steady north-eaat strike. The lowermost 
grit consists of a mass of sandstones and shales which become very 
concretionary near the bottom. The Kinder-Scout Grit west of 
the Aire, consists of throe well-marked beds, the two lowest being 
coarse grits, and the highest a grit overlaid by a peculiar fine 
white cloae-grained iiugstone which forms the hill-aide west of 
Cononley. These beds seem to be thrown up on the S.E. by 
a N.E. fault south of Cononley, so that the lowest member of 
the Kinder-Scout Series Ibrme Cononley and Famhill Miiors. 
These beds are then thrown down on the S.W. by a N.W. 
fault, which Js part of a fracture that has been traced &ora 
the coal-measures west of Bradford. Lead-ore is got in this 
fault and in stringa connected with it on Cononley Moor. The 
two grits mapped on Glusbum Moor, on the down-throw aide of 
this fault, though certainly above the Kinder-Scout Grit of the 
country to the west are yet mure closely connected with that 
rock than with the beds above. We have therefore classified 
these beds as part of the Kinder-Scout Grit Series. There ia no 
conspicuous bed of grit south of the Glusburn below the Crag 
Side Rock. On the north and east sides of the Aire it is some- 
what uncertain what ought to be taken as the top of the Kinder- 
Scout Grit, though there is no doubt about the main mass of the 
bed. This well-marked coarae and massive grit strikes east and 
west along Skipton and Draughton Moore, crosses the River 
Wharfe near Farfield, and rises to the summit of Beamsley 
Beacon, just beyond the area now under notice. Westward from 
Addingham, members of the Kinder-Scout Grit group occupy 
nearly the whole of the country north of the River Wharfe. 

West of Airedale the lowest member of the Middle Grits is 
found juat above Crag >)ide, west of Sutton; above it comes on 
the rock forming the bold feature of Earl Crag. These two grits 
are together equivalent to the Third Grit of Lancashire, and the 
Chatsworth Grit of Derbyshire, lietweeu Karl Crag and the 
Aire Valley, these beds are intersected by several faults, but they 
can be identified throughout the whole district by the massive 
character of the upper bed. From the conspicuous escarpment of 
Earl Crag, the chief rock of this group runs eastward ; lorins the 
striking ridge south of Sutton and Steeton ; crosies tlie valley of 
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the River Aire near High Utley; rises again on the east side of 
the valley to White Crag, in wliich space the eacarpmeiit it 
traversed by several faults ; and then stretchinj^ eastwards along 
Addingham Edge and Otiey Chevin forms the one grand, yet 
ever varying, feature which distinguielies tliis portion of the 
scenery of Wharfedale. 

Turning once more to the western portion of this upknd country, 
the Kough Hock occupies isolated patches and crowns the tops of 
some of the highest ridges west of the Worth valley. A fault 
with a large upthrow to the south runs from Thornlon Lane End 
through Leeming and across Slanbury Moor along "Withins 
Slack. The beds lying on the south side of this fault are raenibeis 
of the Middle Grits, with the exception of the flagstone of Nab on 
Oxenh ope Moor, 1,473 feet above the sea, and two little patches 
of Lower Coal Aleasurea at the southern edge of the map. The 
flagstone of Nab is the base of the Rough Rock. North of the fault 
above mentioned the Rough Rock occurs on Staiibury Moor, its 
base running round above Upper Ponden. 'J he Rough Rock also 
forms the greater portion of Keighley and Oakworth Moorsjandis 
thrown out on the north by the fault which ranges through Ciilling- 
worth and Oakworth to Sutton Moor. The basement-beds, " the 
Blues," are found on the high ground at the Tarn, north-west from 
Keighley. Crossing to the east of the valley of the Worth, the 
escarpment of the Rough Rock forms the conspicuous feature at 
Black Moor, and dippiug to the sooth-east is overlaid by the Lower 
Coal Measures of Denholme Park. The Rough Rock is again 
thrown down by the fault through Cuckoo Park, forms Brow 
Moor and extends as far northwards as the fault through CuUing- 
worth, whicli has been already referred to. It also occurs as an 
outlier on Harden Moor. In ihe country lying south-east of 
Harden Beck, the triangular space lying between two faults 
south of Wikden, is occupied by Rough Rock, which finally, on 
the downcast side of tlie fault passing through Wiladen, runs down 
into the valley of the River Aire to the north of Coltingley, 
South of this village It is again overlaid by Coal Measures. 

Between Airedale and Wharfedale the Rough Rock forms the 
highest escarpment above IlkJey on Ilkley Moor, and dipping away 
towards the south and south-east I'onus the surface rock over a 
large portion of the moors north of Baildon. East of the Guiseley 
VaUey the Middle Grits are overlaid by this rock at Yeadon Moor, 
Kod again at Crag House. 

A belt of east and west faults range from Dean Grange Farm 
through Henshaw and Baildon Common. These faidts are gene- 
rally downcasts to the south. They bring in the outliers of Lower 
Coal Measures, which occur on the north side of the River Aire, 
and form the northern boundary to both the Baildon and Rawden 
Outliers. 

Between Bingley and Baildon the Rough Rock forms the bold 
escarpments of Gilstead Moor and Baildon Bank ; while the 
Middle Grits appear lower down on the flank of the hill. The 
grits are succeeded by the Lower Coal Meaeuiee, which form 
X. tes. ], 
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the outlier, and contain all the beds up to the " Sixty-Yarda 
Quarrell." 

The main portion of the Ganister Beds, however, lies to the 
south of the Aire Valley. From the dip-elope of the Rough Eock 
between Denbolme Park and Thackley, the ground rises in a 
general, though aomewhat irregular, north-easterly direction, and 
is intersected by valleya, and broken by numerous faults. Along 
this ridge the yarious members ol' the Lower Coal Measures, 
Nob. 37, to 50, come on in gi-adual succession from Denholme Park, 
through Denholme, Cottingley Moor, Shipley Moor, and Wrose 
Hill to Thackley. 

From the ridge at Denholme Park, the measures which lie 
between the fault passing through Leeraing to Thornton Lane 
End, and the fault througli Cullingworth to Bradford stretch 
away south-westwards to the last named town. One or other of 
the rocks belonging to the EUand Flagstone Gi'onp, caps the tops 
of the ridges and occupies most of the higher ground ivithin 
this tract of country. It is only on the Bowling side of the 
Bradford Valley that beds up to, and including, the Crow Coal are 
reached. 

The two faults, which stretch eastwards from Chellow Dean in 
a curved line traversing the northern part of the town of Brad- 
ford to Undercliffe, enclose a patch of ground in which occur a 
portion of the highest measures of the Ganister Beds found in 
this district. The most northerly of these faults is an upthrow to 
the north, and from Bradford this fault ranges in a general north- 
direction through Calverley. North of this fault, and stretching 
west from Wilsden to Thackley, the different members of the 
Flagstone Group form the distinctive features of, and occupy 
considerable tracts in, the country on both sides of the Bradford 
valley. Within two small areas on the east aide of the valley, 
measures as Iiigh up in the series as the Better Bed Coal occur. 
This coal also caps the top of the ridge at UndcrcHffe. This 
portion of country is intersected by a number of faults, and at 
T'Tiackley a fault which runs south-east through Thorpe brings up 
the Rough Rock and Lower Coal Measures from Thackley to 
Calverley. Within the space between this fault and the belt of 
east and west faults before alluded to, occur the different members 
of the Millstone Grit Series from the upper beds of the Middle 
Grit to the Rough Rock. The Rough Rock is overlaid north 
of the River Aire, by the Ganister Beds forming portion of the 
Rawden outher ; and the Sixty- Yai-ds Rock caps the top of the 
hill north of the village. 

On the south-east side of the fault running through Calverley 
another fault, approximately parallel to it, ranges north-east from 
Bradfoi-d. This fault is a downcast to the north-west These 
two faults enclose a belt of country which connects the Rawden 
outher with the northern edge of the coal-field. This belt of 
country contains all the beds from the Soft Bed Coal up to the 
measures above the Crow Coal 
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The remaining area consists of two tracts, one lying mainly 
north, and the other south, of the Biver Aire* The northern 
portion is chiefly occupied by the various beds of Millstone Grit, 
from the topmost member of the Middle Grit upwards* The 
grits are followed west of Horsforth by the Lower Coal Measures, 
which form the eastern portion of the Bawden outlier, and include 
the 32- Yards Bock. The southern portion is mainly occupied by 
the measures from the top of the Bough Bock up to and including 
the Elland Flagstone. The flagstone forms the principal features 
and covers the tops of some of the highest ridges. In a very few 
instances only, do beds as high in the series as the Better Bed and 
Black Bed doals occur in this district. 
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Addingham, 13. 
Addingham Edge, 6, 7, 15. 
Allavinm, 3, 4, 12, 13. 

Baildon, 8, 13, 15. 

Beamslej, 14. 

Better Bed Ck>al, 4, 10, 16, 17. 

Better Bed Seat-stone, 4. 

Binglej, 12, 15. 

Black Bed Coal, 4, 10, 17. 

Black Moor, If. 

«* Blue Stone," 8, 15. 

Bowling, 16. 

Bradford,9, 10, 16. 

Bramhope, 7. 

Barley, 12. 

Calder Valley, 6, 13. 

Calverley, 16. 

Carlton limestone, 14. 

Chatsworth Grit, 14. 

Chellow Dean, 16. 

Coal Measures, 4, 5, 7-11, 15-17. 

Colne Valley, 6. 

Cononley, 14. 

Cottingley, 15, 16. 

Cottingley Crow Coal, 4, 9. 

Crow Coal, 4, 11, 16. 

Crow Croft Coal, 5, 8. 

Cuckoo Park, 1 5. 

Cullingn'orth, 15, 16. 

Denholme, 9, 10,15, 16. 
Derbyshire, 6, 14. 
Drainage, 13. 
Draughton, 14. 

Earl Crag, 6, 14. 

Earl Crag Grit, 5, 7, 13, 14. 

EconoinicH, 7, 9-11. 

EUand Flagstone, 4, 10, 16, 17. 

Esholt, 13. 

Eskers, 3, 4, 12. 

Faii£v, J., 6. 
Farfield, 14. 
f amliill Moor, 14. 
Famhill Moor Coal, 5, 7. 
Famley, 1 1 . 
Fireclay, 4, 9, 10. 

Gaisby I{ock, 4, 10. 
Galliard or Ganister, 4, 9. 
Gilstcad Moor, 8, 15. 
Glac'uilDrift, 3, 4,11,13. 
Qlusbiirn, 14. 
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I Gniseley Grit, 5. 

I HaUanHiU, 6. 

' Hard Bed Band Coal, 4, 10. 

Hard Bed Coal, 4, 9, 10. 

Harden, 12, 15. 

Hawkeswortb, 12. 

Haworth, 6, 8. 

Heaton, 9. 

Henshaw, 15. 

High Bradley Coal, 5, 7. 

Horsforth, 8, 9, 17. 

Hunsworth, 10. 

Idle, 8, 9. 
Ilkley, 12, 13, 15. 
Ironstone, 4, 11. 

Keighley, 8, 12, 13, 15. 
Kinder Scout Grit, 5-7, 14. 

Laister Dyke, 10. 
Lead Ore, 14. 
Leathley Sandstone, 5. 
Leeming, 15, 16. 
Limestone Shales, 3-6, 14. 
Lithology, 6, 13. 
Low Bradley Coal, 5, 7. 
Ix)w Moor, 10. 

Middle Band Coal, 4, 9. 
Middle Band Stone, 4, 9. 
Middle Grits, 5-8, 14, 15, 17. 
Millstone Grit, 3-8, 14, 15, 17. 
Morton Banks Coal, 5, 8. 

Nab, 6,8, 15. 
Newlay, 13. 

Oakworth, 15. 
Otley, 13. 

Otley Chevin, 6, 7, 15. 
Oxenhope, 6, 8, 13, 15. 

Peat, 4, 13. 

Pendle Hill Grit, 6, 6, 14. 
Physical Features, 13. 
Plonipton Grit, 7. 
Ponden, 15. 
Poole, 13. 
Posidtmomya, 5. 
Post-Tertiary, 3, 4, 11-13. 



j llawden, 9, 15-17. 

.' Bough Kock, 5,8, 15-17. 
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Shipley, 12, 16. 

Silsden, 7, 8. 

Sixty-yards Quarrell (Bock), 4, 10, 16. 

Skipton, 3, 14. 

Soft Bed Goal, 4, 9, 16. 

Soft Bed Seat-stone, 9. 

Stanbmy, 13, 15. 

Stanbory Moor Coal, 5. 

Stanningley, 9. 

Steeton, 14. 

Stratigraphy, 14-17. 

Sutton, 14, 15. 

Table of Formations, 4, 5. 
Thackley, 16. 
"Thick Stone," 4. 



Third Grit, see Middle Grits. 
Thirty-two Yards Bock, 4, 9, 10, 17. 
Thornton, 9, 10, 15, 16. 
Thorpe, 16. 

Undercliflfe, 16. 

Upper Grit, see Bough Bock. 

Utley, 15. 

Weston Grit, 5. 
White Crag, 15. 
Wilsden, 15, 16. 
Wortley, 10. 
Wrose Hill, 16. 

Yeadon, 15. 
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